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ﺀﺍﺪﺘﺑﺍﺽﺮﻌﺗﻲﺘﻟﺍﺔﻓﻮﻟﺄﻤﻟﺍﺮﻴﻏﺕﻻﺎﺤﻟﺍﻦﻣﺾﺋﺎﺒﻤﻟﺍﺀﺍﻮﺘﻟﺍﺪﻌﻳ:ﺚﺤﺒﻟﺍﻑﺍﺪﻫﺃ
ﺺﻴﺨﺸﺘﻟﺍﻢﺗﻝﺎﺣﻲﻓﺾﻴﺒﻤﻟﺍﺫﺎﻘﻧﺇﻦﻜﻤﻳ.ﺓﺮﺳﻷﺍﺀﺎﺒﻃﺃﻭﻝﺎﻔﻃﻷﺍﺀﺎﺒﻃﺃﻰﻠﻋ
ﺽﺍﺮﻋﻷﺍﻢﻴﻴﻘﺗﻰﻟﺇﺔﺳﺍﺭﺪﻟﺍﻩﺬﻫﻑﺪﻬﺗﻭ.ﺔﻴﻠﺒﻘﺘﺴﻤﻟﺍﺔﺑﻮﺼﺨﻟﺍﺫﺎﻘﻧﺇﻲﻟﺎﺘﻟﺎﺑﻭﺍﺮﻜﺒﻣ
ﺮﻜﺒﻤﻟﺍﺺﻴﺨﺸﺘﻟﺍﺐﻴﻟﺎﺳﺃﻭ٬ﺕﺎﺟﺮﺨﻤﻟﺍﻭ٬ﺺﻴﺨﺸﺘﻟﺍﺮﺧﺄﺗﺏﺎﺒﺳﺃﻭ٬ﺔﻴﻟﻭﻷﺍ
.ﺾﻴﺒﻤﻟﺍﺀﺍﻮﺘﻟﻻﺎﻬﺑﻰﺻﻮﻤﻟﺍ
ﺮﻳﺎﻨﻳﻦﻣﻥﻭﺩﺎﻤﻓ٨١ﻦﺳﻲﻓﻝﺎﻔﻃﻸﻟﺔﻳﺩﺎﻌﺘﺳﺍﺔﺳﺍﺭﺩﺖﻤﺗ:ﺚﺤﺒﻟﺍﻕﺮﻃ
ﺕﻼﺠﺴﻟﺍﻦﻣﺎﻬﻴﻠﻋﻞﺼﺤﺘﻤﻟﺍﺕﺎﻧﺎﻴﺒﻟﺍﺖﻠﻤﺷ.ﻡ٣١٠٢ﺮﺒﻤﺴﻳﺩﻰﻟﺇﻡ٤٠٠٢
٬ﺔﻬﺑﺎﺸﻣﺽﺍﺮﻋﻷﺔﻘﺑﺎﺴﻟﺍﺕﺎﺠﻟﺎﻌﻤﻟﺍﻭ٬ﺔﻴﻟﻭﻷﺍﺽﺍﺮﻋﻷﺍﻭ٬ﺮﻤﻌﻟﺍﺔﻴﺒﻄﻟﺍ
ﺕﺍﺭﺎﺒﺘﺧﻻﺍﻭ٬ﺔﻳﺮﻳﺮﺴﻟﺍﺞﺋﺎﺘﻨﻟﺍﻭ٬ﻲﺿﺮﻤﻟﺍﺦﻳﺭﺎﺘﻟﺍﻭ٬ﺝﻼﻌﻟﺍﺐﻠﻃﻲﻓﺮﺧﺄﺘﻟﺍﻭ
.ﺝﻼﻌﻟﺍﻭﺺﻴﺨﺸﺘﻟﺍﻭ٬ﺔﻟﻮﻤﻌﻤﻟﺍﺔﻴﺼﻴﺨﺸﺘﻟﺍ
ﺮﺸﻋﺪﺣﻷﺔﻴﺒﻄﻟﺍﺕﻼﺠﺴﻟﺍﺕﺮﻓﻮﺗﻦﻜﻟ٬ﺎﻀﻳﺮﻣ٥١ﺕﺎﻧﺎﻴﺑﻊﻴﻤﺠﺗﻢﺗ:ﺞﺋﺎﺘﻨﻟﺍ
ﺮﻤﻌﻟﺍﻂﺳﻮﺘﻣﻥﺎﻛ.ﺔﻠﻣﺎﻜﻟﺍﺔﻌﺟﺍﺮﻤﻠﻟﺾﻴﺒﻤﻟﺍﺀﺍﻮﺘﻟﺍﻰﺿﺮﻣﻦﻣﻂﻘﻓﺎﻀﻳﺮﻣ
ﻯﺪﻟﺔﻣﺪﻘﻤﻟﺍﻯﻮﻜﺸﻟﺍﻦﻄﺒﻟﺍﻢﻟﺃﻥﺎﻛﺎﻤﻛ.ﺎﻣﺎﻋ٥٬٣-/þ٩٬٩ﻰﺿﺮﻤﻟﺍﺔﻋﻮﻤﺠﻤﻟ
ﺓﺪﻣﻂﺳﻮﺘﻣﻥﺎﻛﻭ.ءﻲﻘﻟﺍﻦﻣ(٪٧٬٢٧)ﻰﺿﺮﻣ٨ﻰﻜﺘﺷﺍﺎﻤﻨﻴﺑ(٪٠٠١)ﻊﻴﻤﺠﻟﺍ
ﻝﺎﻔﻃﻷﺍﺀﺎﺒﻃﺃﻦﻴﺑﻦﻣﺺﺼﺨﺗﻞﻛﺞﻟﺎﻋ.ﺔﻋﺎﺳ٦٦-/þ٧٬٩٣ﺽﺍﺮﻋﻷﺍ
ﺽﺮﻌﻟﺮﺧﺄﺘﻟﺍﺓﺪﻣﻂﺳﻮﺘﻣﻥﺎﻛ.ﻰﺿﺮﻣ(٪٣٬٦٣)ﺔﻌﺑﺭﺃﺓﺮﺳﻷﺍﺀﺎﺒﻃﺃﻭ
ﺝﻼﻌﻟﺍﻭﺺﻴﺨﺸﺘﻟﺍﻲﻓﺮﺧﺄﺘﻟﺍﻭ٬ﺔﻋﺎﺳ٨٧٬٨٦-/þ٢٥ﻰﻔﺸﺘﺴﻤﻟﺍﻲﻓﺾﻳﺮﻤﻟﺍ
ﺕﺍﻭﺩﻷﺍﺕﺮﺼﺘﻗﺍ.ﺔﻋﺎﺳ٧٬٢-/þ١٬٩ﻰﻔﺸﺘﺴﻤﻟﺍﻲﻓﻢﻳﻮﻨﺘﻟﺍﺪﻌﺑﻲﺣﺍﺮﺠﻟﺍ
ﺮﻬﻇﺃﻭ.ﻡﺪﻟﺍﻖﻓﺪﺗﺔﻌﺷﺃﻭﺔﻴﺗﻮﺼﻟﺍﺔﻌﺷﻷﺍﻰﻠﻋﺔﻴﺣﺍﺮﺠﻟﺍﺔﻴﻠﻤﻌﻟﺍﻞﺒﻗﺔﻴﺼﻴﺨﺸﺘﻟﺍ
.ﺡﺎﺠﻨﺑﺎﻬﻟﺎﺼﺌﺘﺳﺍﻢﺗﻲﺘﻟﺍﺾﺋﺎﺒﻤﻟﺍﺔﻨﻳﺮﻏﺮﻏﻲﺣﺍﺮﺠﻟﺍﻑﺎﺸﻜﺘﺳﻻﺍ
ﻢﻴﻴﻘﺘﻟﺎﺑﻡﻮﻘﻳﻦﻣﻝﻭﺃﻢﻫﺓﺮﺳﻷﺍﺀﺎﺒﻃﺃﻭﻝﺎﻔﻃﻷﺍﺀﺎﺒﻃﺃﻥﺄﺑﺪﻘﺘﻌﻧ:ﺕﺎﺟﺎﺘﻨﺘﺳﻻﺍ
ﻦﻣﺔﻴﻟﺎﻋﺔﺟﺭﺩﻢﻬﻳﺪﻟﻥﻮﻜﻳﻥﺃﻲﻐﺒﻨﻳﻲﻟﺎﺘﻟﺎﺑﻭﺾﻴﺒﻤﻟﺍﺀﺍﻮﺘﻟﺍﻰﺿﺮﻤﻟﻲﻟﻭﻷﺍ
ﻲﻓﻡﺪﻟﺍﻖﻓﺪﺗﺔﻌﺷﺃﻭﺔﻴﺗﻮﺼﻟﺍﺔﻌﺷﻷﺍﺐﻠﻃﻢﻬﻴﻠﻋﻲﻐﺒﻨﻳﻭ.ﺕﻻﺎﺤﻟﺍﻚﻠﺘﻟﻊﻗﻮﺘﻟﺍCorresponding address: King Fahd Hospital of the University,
. BOX 40286, AlKhobar 31952, KSA.
E-mail: drhturki@hotmail.com
r review under responsibility of Taibah University.
Production and hosting by Elsevier
8-3612  2015 The Author.
duction and hosting by Elsevier Ltd on behalf of Taibah Universit
tp://creativecommons.org/licenses/by-nc-nd/4.0/). http://dx.doi.org/10ﻣﺮﺣﻠﺔﻣﺒﻜﺮﺓﻣﻦﺍﻟﺘﺸﺨﻴﺺﻭﺇﺣﺎﻟﺔﺍﻟﻤﺮﻳﺾﺇﻟﻰﻣﺮﺍﻛﺰﺍﻟﻌﻼﺝﺍﻟﻤﺘﺨﺼﺼﺔﺣﻴﺚ
ﻳﻤﻜﻦﻟﻠﺘﺪﺧﻞﺍﻟﺠﺮﺍﺣﻲﺍﻟﻤﺒﻜﺮﺇﻧﻘﺎﺫﺍﻟﻤﺒﻴﺾﻭﺍﻟﺤﻔﺎﻅﻋﻠﻰﺍﻟﺨﺼﻮﺑﺔﻣﺴﺘﻘﺒﻼ.
ﺍﻟﻜﻠﻤﺎﺕﺍﻟﻤﻔﺘﺎﺣﻴﺔ:ﺃﻟﻢﺍﻟﺒﻄﻦ؛ﺍﻟﺘﻮﺍﺀﺍﻟﻤﺒﻴﺾ؛ﺍﻟﺘﺄﺧﺮﻓﻲﻃﻠﺐﺍﻟﻌﻼﺝ؛ﻃﺐ
ﺍﻷﺳﺮﺓ؛ﺃﻃﺒﺎﺀﺍﻷﻃﻔﺎﻝ
Abstract
Objectives: Ovarian torsion (OT) is uncommon and is
initially presented to paediatricians and family medicine
physicians. The aim of this study is to assess the presen-
tation, reasons for delayed diagnoses, outcomes, and
recommended modalities for the early diagnosis of OT.
Methods: A retrospective study was carried out in chil-
dren 18 years old from January 2004 to December 2013.
The data gathered from medical records included age,
presenting symptoms, prior treatment for the same
symptoms, delays in presentations, past medical history,
clinical findings, diagnostic tests performed, diagnoses
and treatments.
Results: Although the data of 15 patients were collected,
only 11 medical records of patients with adnexal torsion
were available for complete review. The average age of
the participants in this study was 9.9  3.5 years. All
patients complained of abdominal pain; whereas 8
(72.7%) patients presented with vomiting. The average
duration of symptoms was 39.7  66 h. Each discipline of
general practitioners and paediatricians attended four
(36.3%) children. The average delay of presentation to
the hospital was 52  68.78 h, and the average delay in
diagnosis and final surgery after admission to the hospital
was 9.1  2.7 h. Ultrasound and Doppler imaging were
the only diagnostic tools used for pre-operative
diagnoses.y. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2015.08.001
H.A. Al-Turki 47Conclusions: We believe that paediatricians and general
practitioners are the first line of physicians to initially
assess patients with OT, and they should have a high
index of suspicion while managing patients with OT.
They should perform early ultrasound and Doppler and
refer patients to tertiary care centres where early inter-
vention could save the patients’ ovaries and future
fertility.
Keywords: Abdominal pain; Adnexal torsion; Delay in pre-
sentation; Family practice; Paediatricians
 2015 The Author.
Production and hosting by Elsevier Ltd on behalf of Taibah
University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
Abdominal pain, fever and vomiting are probably themost
common complaints in children presenting to a paediatrician,
family practice and emergency room.1,2 A single complaint is
usually ignored as a minor ailment, but with right-sided
abdominal pain acute appendicitis is a concern.3,4 As the
prevalence of ovarian torsion is 4.9 per 100,000 children,5 it
is often missed, and a delay in the time to final surgery risks
the loss of an ovary. Abdominal pain is the most common
symptom in children presenting with OT, but in an
extensive review on acute abdominal pain, Leung and
Sigalet6 failed to mention adnexal torsion in the differential
diagnosis. It was reported that in only <50% of the cases a
correct diagnosis is made preoperatively.7,8 At present, the
consensus is to use Doppler ultrasonography for the early
diagnosis of OT. Even with this recommendation, OT is not
always considered in the differential diagnosis in children
who present with abdominal pain, nausea and vomiting,
and this delays the diagnosis.
The literature on the long-term effects of the removal of an
ovary due to OT is limited. There is a belief that having a
single ovary should not affect fertility, but studies have sug-
gested that a single ovary cannot produce the same number of
ova and hence fertility is affected. Al-Turki9 found that
patients who undergo salpingo-oophorectomy for OT have
decreased fertility, and it is believed that an early diagnosis
could save the ovary, thereby restoring complete fertility.
The objective of our case-series is to highlight the pre-
sentation of OT in children over the period of one decade, the
delay in the diagnosis and the outcomes of children who
presented with OT to recommend methods for the early
diagnosis of OT.
Materials and Methods
King Fahd Hospital of the University, AlKhobar, is a
teaching institution of the College of Medicine, University
of Dammam, and is a 500-bed urban tertiary care hospital
that covers a population of 2 million. After obtaining
ethical approval from the Research and Ethical Committeeof the University of Dammam and informed consent from
the parents of the children, the study was started. Using the
QuadraMed patients record system, patients with ICD-9-
CM Diagnosis Code 620.5 (torsion of the ovary, ovarian
pedicle, or fallopian tube) were identified. The medical re-
cord numbers were crosschecked with those of the admis-
sion, discharge and operating room log books. The data
from the medical records was gathered on a predetermined
proforma, which included information from the presenta-
tion of the patients until their discharge. Information about
the referral to the hospital by another hospital or by par-
ents, age, duration and symptoms, and treatment before
presentation was also captured. The initial working diag-
nosis and laboratory investigations, including radiology
(Doppler Ultrasound or computerized tomography), were
documented. The final data were used to capture the delay
of presentation to the hospital and the delay until surgery.
The type of surgery and intra-operative findings were
collected in detail.
The data were entered in the database and analysed using
SPSS, Inc., Version19.Results
Fifteen14 patients were treated for adnexal torsion, but the
data from 11 (73.3%) were complete. (Table 1) The average
age at review was 11.7  3.8 years and was 9.9  3.5 years at
presentation. Abdominal pain was the presenting complaint
in all patients (100%), and vomiting was associated in 8
(72.7%) patients. Fever was present in 45.5% of the
patients. The right side was involved in 7 (63.6%) patients.
The duration of symptoms was 39.72  66 h. General
practitioners and paediatricians saw four (36.3%) children
each, 2 (18.2%) patients were seen by obstetrics and
gynaecologists, and the remaining 2 (18.2%) patients were
seen by an ER physician and referred to paediatric surgery.
The average delay of presentation to the hospital was
52  68.78 h, and after admission, the delay in diagnosis
and final surgery was 9.1  2.7 h.
Ultrasound and Doppler imaging were the only diag-
nostic tools used for the diagnosis prior to surgery. Table 2
shows the comparison between right sided and left sided
torsion: the patient age and delay in presentation was
statistically significant and higher in cases of right-sided
torsion. All children underwent open exploration and had
gangrenous adnexa, which were removed.Discussion
Our study shows that adnexal torsion, while a rare entity,
is often diagnosed late. In our patients, general practitioners
performed the initial management of nine out of eleven cases,
and OT was never suspected. The second issue, which is
significant in delaying diagnosis, was most common in pa-
tients with right sided adnexal torsion, as appendicitis was
suspected because it is a more common problem than OT. In
a study presented by Kao et al. (2011), 10 (14.28%) patients
reported to the outpatient department with OT, and the rest
reported to the paediatric surgery department, while all of
our patients presented to the hospital.
Table 1: Age, symptom, and presentation data from 11 patients.
S. no. Age at
presentation
(years)
Pain Vomiting Fever Affected
side
Delay in
presentation
hours
Initial assessment
by physician
Delay in diagnosis
and surgery (hours)
1. 8 þ þ þ R 24 GP 8
2. 15 þ þ e R 24 GP 8
3. 6 þ þ e R 236 PED 7
4. 15 þ e e L 24 OBG 5
5. 14 þ þ þ R 48 OBG 8
6. 11 þ þ e L 6 PED 12
7. 10 þ þ e R 16 ER þ PS 9
8. 8 þ e e L 17 GP þ PED 7
9. 5 þ þ þ R 8 PED þ PS 7
10. 10 þ e e L 12 GP þ PS 9
11. 7 þ þ þ R 22 PED þ PS 10
ER ¼ Emergency Room Physician, GP ¼ General Practitioner, PS¼ Paediatric Surgeon, PED¼ Paediatrician, OBG¼Obstetrics and
Gynaecologist.
Table 2: Comparisons between patients with right and left side OT.
Parameter Right side Left side P value (95% CI)
No of patients 7 4
Age 9.26  3.9 11  2.94 <0.08 (3.917 to <0.437)
Delay in presentation 54  81.1 14.75  7.6 <0.001 (<33.62 to <44.88)
Time to surgery 10.28  3.03 8.75  2.36 0.1 (0.2183 to <3.278)
Adnexal torsion in children48The reported age of presentation of adnexal torsion is
between 9 and 12.5 years.7,11e15 In a literature review,
Poonai et al.16 found that the mean age of presentation of
OT was 10.93 years in paediatric populations. In this
report, the average age was 9.9  3.5 years.
We found that older patients were diagnosed much earlier
than younger children. The patients in the study by Poonai
et al. had an average age of 12 years and their diagnosis was
earlier compared to our patients, who were younger, which
might have led to delayed diagnoses. The diagnosis of OT
took 236 h in one of our 6 year olds after an initial diagnosis
of an appendicular mass. In this patient, ultrasound imaging
would have confirmed the diagnosis of OT rather than an
appendicular mass, thereby preventing salpingo-
oophorectomy. In a study by Meyer et al.,17 one of their
patients had a delay to the operating room of 4.6 days
(110 h) in comparison to the average delay in diagnosis of
3.29 days.10 It is prudent to include OT in the deferential
diagnosis of female children, and red flags for suspected
OT include severe, unilateral lower abdominal cramping or
stabbing pain that worsens intermittently; nausea with or
without vomiting; and disturbed sleep due to pain, which
should alert GPs to the possibility of OT. In a study of 22
children, Anders and Powell15 were only able to salvage the
ovaries in 6 cases (27%), and it is thought that urgent
imaging and surgical management could increase the
chances of saving the ovaries in OT patients.
Unfortunately, oophorectomy had to be performed in all
of our patients as the ovaries were gangrenous.
At present, the marked improvements in imaging tech-
niques could lead to earlier OT diagnoses if ultrasound im-
aging is performed early. Clinically, between acute
appendicitis and OT, one can feel a mass in approximately30% of patients with appendicitis and 10% of patients with
OT, but a clear clinical diagnosis of OT remains a challenge
even for experienced clinicians.18,19 Even though OT is rare
and appendicitis is more common, the general practitioner
or family practice physician should be advised to perform
abdominal and pelvic ultrasounds routinely to differentiate
between the two. Sivitz, Cohen, and Tejani20 assessed the
accuracy of paediatric emergency room physicians in
diagnosing acute appendicitis in children using ultrasound
and found that the sensitivity was 85% and specificity was
93%; however, examination with ultrasonography and
colour Doppler can highlight impaired blood flow with a
high accuracy,21e23 thereby making the diagnosis of OT
easier. If GPs and paediatricians are trained to perform
and interpret abdominal and pelvic ultrasounds, then a 5-
min routine procedure could save patient ovaries.
Our case series has a few limitations, including the small
number of our sample, although the rarity of the condition
contributes to this shortcoming. Additionally, the retro-
spective nature of the study is a limitation that we overcame
by only analysing patients with complete data who satisfied
our inclusion criteria. We believe that female children pre-
senting with a sudden sharp localized abdominal pain,
nausea and vomiting with no other GI symptoms should not
be overlooked as having a common stomach ache but rather
should be properly examined.
Conclusions
We believe that OT should be included in the differential
diagnosis of female children with abdominal pain and that
ultrasonography, which is a less expensive, non-radiation
technique, should be routinely performed in the first line of
H.A. Al-Turki 49investigation. All of our patients presented to physicians who
failed to recognize OT early enough to save their patients’
ovaries.
Recommendations
We recommend that OT should be in the list of differen-
tial diagnoses of female children complaining of abdominal
pain and that such patients should undergo ultrasound ex-
amination as a first line of investigation. Finally, general
practitioners and paediatricians should be trained to
routinely perform abdominal ultrasounds.
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